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Abstract
In this article, the authors examine communication between women living with human 
immunodeficiency virus (WLH) and health care providers (HCPs) regarding abnormal Pap tests. 
During the period of March 2011 through April 2012, 145 WLH were recruited from Ryan White 
funded clinics and community-based AIDS service organizations located in the southeastern 
United States. WLH who had an abnormal Pap test (69%, n = 100/145) were asked if their HCP 
shared and explained information about abnormal Pap tests. The authors performed chi-square 
tests and multivariable logistic regression analyses using Stata I/C 13. HCPs shared information 
about abnormal Pap tests with 60% of participants, and explained the information they shared to 
78% of those. Health literate participants were more than three times as likely to have read the 
information received about abnormal Pap tests (adjusted odds ratio [aOR] = 3.49, 95% confidence 
interval [CI] 1.19–10.23), and almost five times as likely to have understood the cancer 
information they read (aOR = 4.70, 95% CI 1.55–14.24). Knowing other women who had had an 
abnormal Pap test was not significantly associated with cancer information seeking or processing 
after controlling for confounding factors. The present findings underscore the need to increase 
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WLH’s health literacy as an intermediate step to improving patient–provider communication 
among WLH. Lay sources of cancer information for WLH warrant further study.
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Introduction
Infection with human immunodeficiency virus (HIV) weakens a person’s immune system, 
thereby increasing their risk of developing certain cancers (e.g., cervical cancer; Engels et al. 
2008). Immunosuppression decreases a woman’s ability to “clear” human papillomavirus 
(HPV) infection, which results in persistent infection and increased risk of cervical cancer 
(Chaturvedi et al. 2009; Grulich et al. 2007; Walboomers et al. 1999). Because of this 
increased cancer risk, it is recommended that newly diagnosed HIV-positive women have 
two Pap tests in the first year after HIV diagnosis and annually thereafter if both Pap test 
results are normal (Kaplan et al. 2009). Recommendations for increased surveillance of 
HIV-positive women were implemented when cervical cancer was added to the list of 
acquired immune deficiency syndrome (AIDS) defining illnesses in 1993 (Centers for 
Disease Control and Prevention [CDC] 1992). The addition of cervical cancer was in 
response to a growing number of women being diagnosed with HIV/AIDS and the observed 
link between HIV infection and cervical disease (CDC 1992).
Cervical cancer is one of three AIDS-defining cancers (ADCs). The other two ADCs are 
Kaposi’s sarcoma and non-Hodgkin lymphoma. The incidence rates of Kaposi’s sarcoma 
and non-Hodgkin lymphoma have decreased significantly since highly active antiretroviral 
therapies (HAART) were introduced in 1996 (Engels et al. 2009). Findings have been mixed 
regarding whether HAART has affected the incidence of cervical cancer (Ahdieh-Grant et al. 
2004; Barbaro and Barbarini 2007; De Vuyst et al. 2008; Engels et al. 2009). In addition, the 
incidence of other HPV-associated cancers (e.g., anal cancer) has increased in the post-
HAART era (Bower et al. 2004). Unfortunately, the link between HIV infection and HPV-
related disease remains unclear (Pinzone et al. 2012).
Cervical cancer is one of only a few cancers that are amenable to primary prevention 
through routine screening and follow-up of abnormal Pap test results. Routine Pap testing 
allows for detection and removal of abnormal cervical cells before they become cancerous. 
The key to the prevention and control of cervical cancer is the early detection of cervical 
intraepithelial neoplasia (CIN; i.e., precancerous cells) and adherence to abnormal Pap test 
follow-up recommendations (Saslow et al. 2012). Despite increased cervical cancer risk and 
known benefits of early detection of CIN, 19%–23% of HIV-positive women do not receive 
annual Pap tests as recommended (Bynum et al. 2013; Oster, Sullivan, and Blair 2009). 
These early detection failures are increased among older HIV-positive women, an age group 
disproportionately diagnosed with AIDS within one year of an initial HIV-positive diagnosis 
(Duffus et al. 2012; Zapka et al. 2003).
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Patient–provider communication has the potential to reduce health system failures that 
contribute to the disproportionate burden of cervical disease and cancer among HIV-positive 
women. Some have reported that provider communication is lowest among patients with low 
health literacy and low socioeconomic status (SES; National Cancer Institute [NCI] 2009; 
Servellen et al. 2005; Williams et al. 2002). Others have suggested that lay sources of health 
information (e.g., friends, family members) may play a vital role in health decision making 
among disadvantaged populations (Smith et al. 2009). Thus, improving patient–provider 
communication has the potential to improve cervical health outcomes among HIV-positive 
women. To this end, the Structural Influence Model (SIM) of Communication Inequality 
was used to conceptualize this study (Viswanath, Shoba, and Kontos 2007).
The SIM of Communication Inequality suggests that improved health communication 
outcomes, such as information seeking and processing, and health literacy may produce 
positive health behavior outcomes, such as adherence to abnormal Pap test follow-up care in 
the context of social determinants of health (Viswanath, Shoba, and Kontos 2007). We 
examined the relationships among patient information seeking and processing, health 
literacy, and social networks. These formative data can inform the development of effective 
health communication strategies focused on promoting health literacy and disseminating 
cancer information via social networks in an effort to reduce the disproportionate burden of 
cervical cancer among WLH.
Methods
Study design
This study was part of a larger cross-sectional study where researchers examined HPV and 
cervical cancer prevention knowledge, attitudes, beliefs, and behaviors (KABB) among 145 
urban and rural dwelling, largely medically-underserved, HIV-positive women. Participants 
were recruited from Ryan White funded clinics and community-based AIDS service 
organizations located in the southeastern United States. Eligibility criteria for the parent 
study included being an 18+-year-old female diagnosed with HIV infection. However, only 
the responses of HIV-positive women who had ever had an abnormal Pap test were included 
in this study (see the next subsection). Study recruitment and enrollment took place between 
March 2011 and April 2012. Clinic staff told patients who met the inclusion criteria about 
the study at intake and then again at check out. Interested HIV-positive women were referred 
to study staff to complete an in-person, interviewer-administered online survey that was 
developed using Qualtrics® software. Research staff confirmed eligibility and provided 
additional details about the study. All study participants provided written, signed informed 
consent. The response rate was 86.3% (145/168). The main reasons given for not 
participating in this study were: “I don’t have time” (n = 9); “I’m not interested” (n = 6); 
other (n = 6); “I don’t feel like it” (n = 1); “I’m already in a research study” (n = 1). The 
study protocol was approved by the University of South Carolina’s Institutional Review 
Board.
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Sample selection
All participants who completed the survey were asked: “Have you ever been told by a 
doctor, nurse, or other health-care provider that your Pap test results were not normal?” Only 
participants who responded “yes” were included in this study (69%, n = 100/145). WLH 
who had an abnormal Pap test history were selected because this study examined patient–
provider communication about abnormal Pap test results and adherence to provider’s 
abnormal Pap test follow-up recommendations. About one-third of participants were 
excluded because they either had not (30%, n = 44/145) or did not know/were not sure (1%, 
n = 1/145) if they ever had an abnormal Pap test result. No other exclusion criteria were 
used.
Measures
Adherence to provider’s abnormal Pap test follow-up recommendations—
Participants were asked: “What did your doctor, nurse, or health-care provider recommend 
that you do after they told you that your Pap test result was not normal?” We asked 
participants if the following abnormal Pap test followup procedures were recommended: a 
repeat Pap test, HPV test, colposcopy, biopsy, or hysterectomy (yes/no). Participants were 
also asked if they completed the recommended abnormal Pap test follow-up procedure(s) 
(yes/no).
Patient–provider communication outcomes—Participants were asked: “Did your 
doctor, nurse, or other health-care provider give you information to read about abnormal Pap 
test results? (yes/no), and explain (or had someone else explain) to you what an abnormal 
Pap test result meant?” (yes/no) Participants who were given information to read about 
abnormal Pap test results were asked, “Did you read this information?” (yes/no). Those to 
whom someone explained what an abnormal Pap test result meant were asked, “How much 
did you understand what they explained to you?” (a lot/some/a little/not at all). The four-
level responses were recoded dichotomously “as a lot” versus “some/a little.” None of the 
participants responded “not at all.” These variables were recoded to create two patient–
provider communication variables that were used to assess participants’ seeking and 
processing (i.e., understanding) of cancer information about abnormal Pap test results. 
Information seeking was coded as “read information” versus “did not read or receive 
information.” Information processing was coded as “understood information a lot” versus 
“understood information some/a little” or “information was not explained.”
Health literacy—Health literacy was measured using the Single Item Literacy Screener 
(Morris et al. 2006), which asked, “How often do you need to have someone to help you 
understand information that you get from your doctor, nurse, or health-care provider?” The 
five-level responses were recoded dichotomously as recommended by Morris and colleagues 
to categorize participants as having high health literacy (never/rarely) or low health literacy 
(sometimes/often/all the time) (Morris et al. 2006).
Social networks—The National Cancer Institute’s Health Information National Trends 
Survey (HINTS) asked participants, “Do you have friends or family members that you talk 
to about your health?” (yes/no) (NCI n.d.). To assess the prevalence of potential lay sources 
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of cancer information among members of the participant’s social networks (i.e., family 
members and friends) we adapted the HINTS question and asked, “Have any women that 
you know ever been told that their Pap test result was not normal?” (yes/no). The question 
that we used in this study assumed that participants had talked to members of their social 
networks about their Pap test results for the participants in our study to have known that their 
family members and friends had ever had an abnormal Pap test.
Social determinants of health—The following sociodemographic characteristics and 
socioeconomic position variables were included in our analyses: age (<50years, 50+ years), 
race/ethnicity (non-Hispanic Black, other); marital status (married/living as married, not 
married/other); sexual orientation (heterosexual, lesbian/gay/bisexual/transgender); annual 
household income (<$10,000, $10,000 or more); education (high school/general education 
diploma [GED] or less, at least some college); housing status (own/rent, other); public 
assistance (food/AIDS medications/housing, no public assistance).
Risk factors and behaviors
Risky sexual behaviors: We used a question from the Behavioral Risk Factor Surveillance 
System survey to assess engagement in sexual behaviors that might increase a person’s risk 
for developing cervical cancer (CDC 2015a). Participants were asked if they have: had 
unprotected vaginal, oral, or anal sex; been treated for one or more sexually transmitted 
diseases; given or received money or drugs in exchange for sex; been forced to have sex with 
someone against your will in the past year. Response options were: yes, no, don’t know/not 
sure, or refused. This variable was recoded dichotomously to indicate whether the 
respondent engaged in risky sexual behaviors (yes/no) with refused considered missing and 
therefore excluded (n = 1). None of the participants responded don’t know/not sure.
Cigarette smoking status: We asked two questions to assess smoking status. All 
participants were asked, “Have you smoked at least 100 (or 5 packs of) cigarettes in your 
entire life?” (yes/no). Smokers were asked, “Do you now smoke cigarettes every day, some 
days, or not at all?” Participants were categorized as a current smoker, former smoker, or 
never smoker.
Body mass index (BMI) category: BMI was calculated (weight/height2 × 703) and then 
categorized as underweight/normal (≤24.9) versus overweight/obese (≥25.0).
Other: We also asked about alcohol use in the past month and the use of illegal substances 
(including marijuana) in the past year. The CDC defines heavy drinking for women as 
consuming eight or more alcoholic beverages per week (CDC 2015b). We assessed both 
number and frequency of drinking alcoholic beverages in the past month. Because none of 
the participants in our study reported drinking more than eight alcoholic beverages per week, 
we coded alcohol use as any or none. Illegal drug use was coded as current/former user or 
non-user. Participants who either reported that they did not know/were not sure or refused to 
tell us about alcohol consumption and drug use status (i.e., current or former drug user) were 
coded as missing.
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Statistical analyses
The HPV and cervical cancer prevention KABB survey data were analyzed using Stata I/C 
13 software (College Station, TX, USA). Our primary outcome of interest was patient–
provider communication (i.e., information seeking and processing). Chi-square and 
Cramer’s V tests were performed to examine the statistical significance of bivariate 
associations, as well as the effect sizes of these relationships. Multivariable logistic 
regression analyses were also performed and p values, Phi-values, odds ratios (OR), and 
95% confidence intervals (CI) are reported. Two-tailed Fisher’s exact tests were used as 
appropriate when more than 25% of expected cell counts were less than five (Fleiss 1981; 
Ludbrook 2008). Four multivariable logistic regression models were performed using 
forward stepwise addition to examine the relationship between each of these patient–
provider communication outcomes and our main independent variables (i.e., health literacy 
and potential lay sources of cancer information). We modeled information seeking = read 
information with health literacy (Model 1) and potential lay sources of cancer information 
(Model 2) as the exposures (i.e., main independent variables). We also modeled information 
processing = understood information “a lot” with health literacy (Model 3) and potential lay 
sources of cancer information (Model 4) as the exposures. Covariates were added to the full 
model one by one. The odds ratios of the exposures were examined at each step for all four 
models. Variables were included in each of the full models as potential confounders if the 
effect size was at least weak (i.e., Phi ≥ 0.10) with the outcome or exposure variable, and the 
addition resulted in a greater than 5% increase or decrease in the crude odds ratio for the 
exposure variable. Goodness of fit for each of the full models was assessed using the 
Hosmer-Lemeshow (HL) test. The HL test statistic for all four of the models were >0.05, 
which suggests that each of these models adequately fit the data.
Results
Sample characteristics
Most (66%) of the participants who had an abnormal Pap test were <50 years (mean age = 
45.5 ± 10.4 years; range: 20–68 years), non-Hispanic Black (87%), heterosexual (90%), had 
an annual household income <$10,000 (56%), owned/rented their place of residence (71%), 
and received public assistance for food, housing, or AIDS medications (81%) (Table 1). 
Only 27% were married, including 14 (52%) who were living with a partner as an unmarried 
couple. About half (46%) had a high school education or less. Some (25%) reported 
engaging in risky sexual behavior in the past year. More than half were current or former 
smokers (59%) and overweight or obese (69%), both of which are risk factors for cervical 
cancer. Less than half reported alcohol use in the past month (42%) and current/former drug 
use in the past year (18%).
Abnormal Pap test history and adherence to abnormal follow-up care recommendations
Almost half (42%) of the study participants had received an abnormal Pap test result within 
the past year. About half (51%) had had more than one abnormal Pap test in the past 5 years. 
Among those who reported multiple abnormal Pap tests within the past 5 years, most (65%) 
had repeat (i.e., back-to-back) abnormal Pap tests. The most frequently reported abnormal 
follow-up procedure that providers recommended was a repeat Pap test (80%) (Figure 1). 
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Less frequent abnormal followup care included: HPV test (33%), colposcopy (48%), biopsy 
(52%), and hysterectomy (11%). The majority of our study participants had a repeat Pap test 
(85%), an HPV test (76%), a colposcopy (83%), and/or a biopsy (90%) as recommended by 
their HCP, and 64% had a hysterectomy as recommended by their HCP.
Patient–provider communication
Providers shared information about abnormal Pap tests with most (70%) participants, of 
which the majority (87%) said that they read the information. Similarly, providers explained 
what an abnormal Pap test meant to most participants (80%). However, only 58% of study 
participants reported understanding the information “a lot.”
Information seeking
In unadjusted analyses, information seeking had a moderate, statistically significant, positive 
association with health literacy (p = .04; φ = 0.2119) and potential lay sources of health 
information (p = .02; φ = 0.2290; see Table 1). The relationships between information 
seeking and marital status, cigarette smoking status, BMI category, and illegal drug use 
status were weak and not statistically significant. The relationships between information 
seeking and other social determinants of health (i.e., age, race/ethnicity, sexual orientation, 
annual household income, education, housing status, public assistance), cervical cancer risk 
factors (i.e., risky sexual behaviors), and other behaviors (i.e., alcohol use) were negligible 
and not statistically significant.
Information processing
In unadjusted analyses, information processing also had a moderate, statistically significant 
positive association with health literacy (p < .001; φ = 0.3562). The relationship between 
information processing and social networks was negligible and not statistically significant. 
Social networks were moderately but statistically significantly associated negatively with 
education (p = .01; φ = −0.2475). The association between social networks and cigarette 
smoking status was weak and not statistically significant. The relationships between 
information processing and other social determinants of health (i.e., age, race/ethnicity, 
marital status, sexual orientation, annual household income, housing status, public 
assistance), cervical cancer risk factors (i.e., risky sexual behaviors, BMI category), and 
other behaviors (i.e., alcohol use, illegal drug use status) were negligible and not statistically 
significant. See Table 1.
Health literacy
More than half (65%) of our participants had high health literacy, which in unadjusted 
analyses had a moderate, statistically significant, negative association with education (p < .
0001; φ = −0.3564) and illegal drug use status (p = .04; φ = −0.2079) (Table 2). The 
associations between health literacy and annual household income, risky sexual behaviors, 
and BMI category were weak and not statistically significant. The relationships between 
health literacy and the other social determinants of health (i.e., age, race/ethnicity, marital 
status, sexual orientation, housing status, public assistance), cervical cancer risk factors (i.e., 
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cigarette smoking status), and other behaviors (i.e., alcohol use) were negligible and also not 
statistically significant.
Social networks
Almost half (45%) of our participants knew at least one other woman who had received an 
abnormal Pap test diagnosis (Table 2). Most of the women in these social networks were 
family members (n = 23) and friends (n = 26). Some (32%) of these social network members 
who had received an abnormal Pap test diagnosis were other WLH. Having these potential 
lay sources of health information had, in unadjusted analyses, a moderate, statistically 
significant, positive association with cigarette smoking status (p = .03; φ = 0.2147). Having 
social networks was weakly and not statistically significantly associated with marital status, 
education, housing status, risky sexual behaviors, and alcohol use. The relationships between 
social networks and the other social determinants of health (i.e., age, race/ethnicity, sexual 
orientation, annual household income, public assistance), cervical cancer risk factors (i.e., 
BMI category), and other behaviors (i.e., illegal drug use) were negligible and also not 
statistically significant.
Multivariable logistic regression
Participants with high health literacy were more than three times as likely to have read the 
information that their HCP shared with them about abnormal Pap tests (aOR = 3.49 [95% CI 
1.19–10.23]), and almost five times as likely to have understood the cancer information that 
their providers explained to them “a lot” (aOR = 4.70 [95% CI 1.55–14.24]; (Table 3) after 
controlling for potential confounders.
Although participants who knew other women who had an abnormal Pap test were almost 
three times as likely to have read the information that their HCP shared with them about 
abnormal Pap tests (crude OR = 2.65 [95% CI 1.13–6.21]), this association was no longer 
significant after controlling for potential confounders. The crude and adjusted associations 
between potential lay sources of health information and information processing were not 
statistically significant (crude OR = 1.35 [95% CI 0.60–3.00]; aOR = 1.16 [95% CI 0.47–
2.87]).
Discussion
In this study, we examine adherence to provider recommendations for abnormal Pap test 
follow-up care, as well as the relationship between provider communication and patient 
information seeking and processing. These health communication and behavior outcomes 
were examined from the perspectives of WLH. Overall, we found that WLH were adherent 
to their provider’s recommendations for abnormal Pap test follow-up care. We also found 
that providers did a reasonable job sharing and explaining cancer information to WLH 
following an abnormal Pap test diagnosis. However, our findings suggest that WLH with 
high health literacy benefited most from these patient–provider interactions. Others have 
also found a positive association between health literacy and patient–provider 
communication (Servellen et al. 2005; Williams et al. 2002).
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Having family members or friends who have/had cervical cancer can contribute to increased 
awareness and influence health behaviors, such as adherence to recommendations for 
screening and abnormal follow-up care (Lerman et al. 1990). Although many of the HIV-
positive women in our study had women (many of whom were also HIV-positive) in their 
social networks that have had an abnormal Pap test, these potential lay sources of health 
information did not improve information seeking and processing after controlling for other 
factors. These findings are not surprising, given the fact that the Internet and providers have 
been reported as the preferred and most trusted sources of cancer information (NCI 2009). 
Although we believe like others (Kontos et al. 2011; NCI 2009) that interpersonal sources of 
health information have the potential to reduce cancer and other health disparities (especially 
among vulnerable populations), it is important to note that we only assessed the prevalence 
of abnormal Pap tests among social network members. Additional research is needed for a 
more in-depth examination of cancer communication among WLH and members of their 
social networks.
Improving health literacy and patient–provider communication are important to reduce 
health system failures that contribute to poor adherence to abnormal Pap test follow-up care 
(Schoenberg et al. 2010). Our findings are aligned with those from previous studies that have 
concluded that provider communication is lowest among patients with low health literacy 
and lower SES (NCI 2009; Servellen et al. 2005; Williams et al. 2002). This is unfortunate 
because this population bears a disproportionate burden of adverse cervical cancer health 
outcomes. WLH with high health literacy are more likely to benefit from the patient–
provider communication.
It is important to note the limitations of our study. First, our reporting of patient–provider 
communication behaviors were only from the perspectives of the WLH in our study, a major 
limitation for generalizability. Second, due to the inherent nature of this study’s cross-
sectional study design, we were only able to describe associations and not the temporal or 
causal relationship between variables. Third, self-report and recall bias may have occurred 
and must also be taken into account when interpreting these and other reported patient–
provider communication behaviors. Another study limitation included the small sample size, 
which may have limited our ability to detect other meaningful associations as statistically 
significant. Further, our findings also may not be generalizable to a general population of 
women because our sample included a very specific population of women who were HIV-
positive, predominantly non-Hispanic Black, poor, and largely medically underserved. 
Finally, although we used several questions from population-based surveys, such as the 
HINTS and BRFSS, we also had to develop some questions specific for our study and target 
population. Thus, the use of unstandardized questions could be seen as another study 
limitation that could have resulted in misclassification of information and/or may have made 
our findings non-comparable to those of other studies that did use a standard instrument.
HCPs are a main and trusted source of health information including information about 
cancer (NCI 2009). Our findings underscore the need for improving health literacy as a part 
of efforts to improve patient–provider communication. These formative data will be used to 
inform the development of effective, culturally appropriate health communication strategies 
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that will be used in future cervical cancer prevention programs aimed at reducing the burden 
of cervical cancer and disease among vulnerable populations of WLH.
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Figure 1. 
Adherence to recommendations for abnormal Pap test follow-up care.
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